SUMMARY Serial dilutions of Clostridium difficile culture filtrates were incubated overnight with HeLa cell monolayers. Cells were fixed in formalin, stained with crystal violet, rinsed, and drained. Cell rounding could be observed microscopically in the stained monolayers. Absorbance of the retained dye on monolayers in the drained wells was measured at 595 nm-405 nm. End points could also be estimated visually. The dilution at which dye absorbance was reduced by 50% agreed with that determined by microscopic observations. Five replicate dilution series showed high reproducibility. Specificity was verified by neutralisation with crude rabbit antibody to C difficile toxins. Cytotoxicity in faecal specimens was assayed in the same way, allowing reporting of titres, comparison with standard toxin preparations, and determination of the extent of neutralisation to be made. This novel assay technique has proved effective and reliable in a clinical setting and should allow the gathering of more information on the epidemiology of antibiotic associated colitis.
bersome and subjective, entailing the laborious counting of cells with cytopathogenic effects.15 Until an objective and accurate quantitative assay becomes available, the predictive value of the toxin titre in the clinical course of the disease will not be accurately assessed. Some laboratories have tried to substitute other assays, including counterimmunoelectrophoresis. The usefulness of this method for C difficile toxin assays is questionable.6-8 Recently, an elegant enzyme linked immunosorbent assay (ELISA) for toxins A and B has been developed9 and will certainly be the preferred method in the future. At present, its widespread use is restricted because monospecific antibodies for toxins A and B are available in only very few laboratories. The lack of specific antibodies results in a high percentage of false negative readings in the latex agglutination assay.'0 The tissue culture assay is still the most widely useful for detecting C For quantitation of the endpoint the absorbance of the dye in the dried plates was measured at 595 nm in a microtitre plate reader (Multiskan MC; Flow Laboratories, McLean, Virginia). Absorbance at 405 nm was subtracted so that anomalies in the plastic would not affect accuracy. The toxin dilution, resulting in a 50% decrease in absorbance, was defined as the 50% cytotoxic dose (CD50) and was chosen as the end point for the assay. To show that cells did not detach from the monolayer 12 control and 12 intoxicated monolayers were fixed and stained as described above. The dye was dissolved in 50% ethanol, 1% sodium dodecyl sulfate, and the absorbance of the dye solution was measured in the microtitre plate reader. Previous studies have shown that dye concentration, as determined by absorbance measurements, is proportional to the number of cells remaining attached to the surface of the well after intoxication.1415 There was no decrease in dye concentration in intoxicated monolayers, proving that cells had not detached.
Results

APPEARANCE OF STAINED INTOXICATED CELLS
Staining of cell monolayers in the cytotoxicity assay for C difficile toxin was used to avoid the laborious counting of cytopathic effects. After overnight incubation the toxin cells were fixed and then stained with crystal violet. Fig. I shows the microscopic appearance of stained intoxicated cells. These cells were heavily stained and, like the unstained cells, showed the rounding typical of cytotoxic effects of C difficile toxins. They had not detached, but they occupied a relatively small amount of the surface of the well. The control cells, on the other hand, were spread over most of the plastic surface and also became heavily stained. The assay prepared in this way could be stored indefinitely at room temperature if protected from light to prevent fading of the crystal violet.
QUANTITATION OF THE CYTOTOXICITY ASSAY
Reproducible 50% end points were quickly obtained after fixing and staining cells. Direct visual examination of fixed and stained plates permitted rapid screening for positive specimens and visual estimation of end points (Fig. 2 inset) of the small amount of surface they covered, and so appeared lighter to the eye. Because of the difference in light absorbance between stained intoxicated and stained control cells, as measured in the microtitre plate reader, we were able to construct an absorbance curve (Fig. 2) . From the absorbance curve we calculated the 50% absorbance value as follows: (maximum absorbance minus minimum absorbance) / 2 = 50% absorbance. The toxin dilution at the 50% absorbance point was obtained by extrapolating from this point on the curve to the log scale of the toxin dilution on the X axis. The toxin dilution so determined (4-6. (1/1024) dilution (Fig. 3) . This result agreed with the end point read from the absorbance curve (not shown). The medium control could easily be seen as negative and also had expected high absorbance. 
